ABSTRACT. Approximately a half of swine examined had a fat storing area (F-area) in the quadrate lobe of the liver. This area was stained strongly by Sudan Black B (fat staining) and PAS (carbohydrate staining). The area was light brown to greyish yellow in appearance due to the deposition of lipid droplets. In cross section the F-area was wedge-shaped, and had a specific venous supply which directly connected it to the right gastric vein. The larger the connecting vein the wider the F-area, indicating that the connecting vein, not reported so far, is a key factor in the formation of the F-area. This would be a good model for the formation of partial fatty liver. -KEY WORDS: fatty liver, liver, quadrate lobe, swine.
portal vein at the hepatic porta were ligated and red Indian ink was injected into the vein connecting the quadrate lobe and the stomach. In some specimens, 1% trypan blue solution was also injected into the portal vein. These samples were then fixed in 20% neutral formalin and cut into slices at approximately 7 mm in thickness.
RESULTS
Of the 50 samples surveyed, 26 (52%) had the vein draining into the F-area of the quadrate lobe from the stomach (15 females and 11 castrated males) ( Table 1) . It connected the F-area to the right gastric vein (Figs. 5, 8 ). An exceptional case involved connection with a branch of the gastroduodenal vein to the base of the quadrate lobe (No. 37 in Table 1 ). The diameter of the connecting vein varied from 0.5 mm to several millimeters. The vein divided into smaller branches in the adipose tissue around the hepatic porta, and they were distributed to the cystic duct. Most of the samples with the connecting vein had the F-area (Figs.  1-3) .
In cross section, the F-area was wedge-shaped (Fig. 4) or semicircular. The larger F-area was evident when the larger connection vein existed. For example, sample nos. 9, 16, 37, and 44 had the large F-area and the connecting vein as thick as the right gastric vein itself. Small F-areas had a distinct border (demarcation) with the adjacent tissue, and were lighter yellow in color (Fig. 2) . The veins from the portal vein to the lesser curvature of the stomach were one (22 cases) or two (4 cases) in number.
Injected red Indian ink was distributed to the F-area at the base of the quadrate lobe (Figs. 5, 6 ). Sliced specimens revealed the red F-area and the blue adjacent area (Fig. 7) . Particles of red Indian ink were distributed from the interlobular veins to the central vein via sinusoidal capillaries. At the border of the F-area, the ink particles were concentrated in a fan-shaped area in the hepatic lobules (Fig. 9 ). Subsequent to our previous studies on the regional anatomy of swine [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] , the fat storing area in the quadrate lobe of the liver was surveyed in 50 swine.
The liver of the pig is subdivided into six lobes [1] [2] [3] [4] [18] [19] [20] [21] ; left lateral, left medial, right lateral, right medial, caudate and quadrate. The quadrate lobe sometimes has a focal fat area (F-area). The F-area is light yellow and varies in area from several millimeters to several centimeters square. In cross section the F-area appears wedge-shaped or semicircular.
A specific venous system connects the F-area to the stomach. The present report describes this venous supply and the histochemical features of the F-area in anticipation that the F-area can be developed as a model for the formation of fatty liver.
MATERIALS AND METHODS
A total of 50 LWD or LWDH strain swine (25 castrated males and 25 females) 6 to 7 months of age were surveyed for the vein connecting the quadrate lobe of the liver to the stomach. The sample swine fed on complex feed were selected at random from those raised by 31 breeders in 10 districts of Ehime Prefecture.
For histological examination of the F-area, the tissue was fixed in 10% neutral formalin and embedded in paraffin. Sections were stained with hematoxylin-eosin (H-E) or PAS (1% cold periodic acid Schiff reagent) [17] . Frozen sections prepared with a cryostat were stained with Sudan Black B [5, 6] for fat and 0.1% nuclear fast red for nuclei.
To trace back the vessel from the quadrate lobe of the liver to the stomach, the right gastric vein at its root and the Many vacuoles of various size were localized in the hepatocytes of the F-area (Figs. 11, 12 ). These vacuoles were Sudan Black B-positive and therefore lipid droplets. The F-area was also stained by PAS (Fig. 10 ), although the staining was not extensive where many lipid droplets occupied the cytoplasm. Smaller F-areas showed stronger staining with Sudan Black B and PAS. In the transitional area between the F-area and the adjacent normal tissue (Fig.  12) , Sudan Black B and PAS reactions were limited to where the connecting vein supplied.
DISCUSSION
To our knowledge, the vein connecting the right gastric vein to the quadrate lobe of the liver has not been reported [1] [2] [3] [4] [18] [19] [20] [21] . The quadrate lobe in the pig is not well developed in comparison with that in the other domestic mammals, but the connecting vein between the quadrate lobe and the right gastric vein was detectable in about a half of the male and female swine examined. Like the portal vein, this connecting vein is surrounded by capillaries. In general, blood from the right gastric vein drains to the portal vein and then to the liver. The connecting vein, however, appears to bypass the portal vein, connecting the right gastric vein directly to the quadrate lobe. Movement of particles of two pigments injected into the vein indicated that the connecting vein irrigates the F-area independent of the portal vein system. The blood in the central veins of the F-area seemed to move toward the hepatic vein via the sublobular veins.
The most interesting finding in this study was that the connecting vein appeared to be a key factor in the formation of the F-area. The positive staining with Sudan Black B and PAS in the F-area might be attributable to the quality of the blood coming directly from the right gastric vein and to the duration of sequestration of the blood in the F-area. The size of the F-area appeared to correlate with that of the connecting vein, indicating that the amount of blood draining into the quadrate lobe is a key factor in the formation of the fat storing area. If this is indeed the case, the F-area could be a good model for the formation of fatty liver, and thus further study of the F-area seems warranted.
In the vicinity of the connecting vein, branches of the hepatic artery are distributed towards the quadrate lobe and the gallbladder. The codevelopment of the vein and the artery in this area might be a factor in the formation of the connecting vein.
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